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ABSTRACT: 

PROBLEM TO BE SOLVED: To greatly reduce the consumption of rare gas 
including helium gas and easily generate plasma under atmospheric pressure. 

SOLUTION: Oxygen gas and helium gas are supplied from an oxygen gas cylinder 
34 and a helium gad cylinder 36 to a gas flow passage 23 formed with a 
dielectric 1 and high frequency voltage is applied between electrodes 2a, 2b 
with a high frequency power supply to generate plasma in a plasma generation 
area 22. Then, the supply of the helium gas is stopped, plasma is generated 
only by oxygen gas and a resulting active component is radiated to a material 
to be treated 8 to perform ashing or etching treatment to the material. 
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<OE*Ttft&l!liE7"7^"e4JSiSWfc:*Bif«fflffl^ < v*8Btt±07 yflSlMMrx'C* 0 . msmmmzlim 

68S 2 , a9IESim**^Ta»-W:SI 1 07 -vi\&m'xmU7yX^&mmzm-$Z> - 

MtttE*9Ar4-£ftM!fctftfc » iftfer^XT^ [ o o 3 l ] M$g l 5c?>mizm*%£.?yXv& 

mmiZTyXW&Z.LKZ b Zffi$tl7yX'?1fo'& jS&Wi. iftgig 1 3fi£l 40V^MCfcV^T, iff 

*«N»tf *. ffi^S^fi. *3tEXIi**HfiflJtf>EATT. -*t*> 

[0026] n«a9«j6W(cft**«Er9xv4iR 20 \mmzx *)nsssAixk^k. . mamflc^fn^^w 

j: *7*5X7<?)f64a(c, nem i $x*mx u mim 1 tt&atfss 2 msEts tajsi&i: 

tt&T £ £ b Wmtth . flt$g 1 0 <0»«Kffi4* T4j«S<xfcSStt!l*l*«ra#tc!S«JSa LTffKttffl 

^E7yx-?±f8,$imi. Tyx-?£j&mmBtitti a*<oaH<o*»**Bs*"f4*ffi*ea*ftt*j^T. 

^tsfwcawflwr* t m&ti nxm&z-n. t . ( mmm&/ ( 

®izm?xtetfztt<?>ftftmzm-t&Yvmtem s. 

t , WiaBUKflsSrStCCRttfcJPf 1 «aaV»2«tt 30 [0032] ft^IS 1 7 <0»BflfcfiR4«ffi«ia*iSi, 

t. ^<7)«i««stm2«ffitoia£iSja&itE&wsp *$nEx\tz<vme>EJiTx\ -nommmzzm 

[oo27]i«*ihi \<r)m\izm±m.Tvx^>k m&iw6&xf&2%smv&msm:m!tzz 

mum*. TyXvt£foimz&fotzffi%ftb. ttr^xvmL, r^xvcj^T^jftSiutiS 

EXtt-ecoiSftwE^Tt* & frier? xv&swsfc: tta**8fflflcfc!S»«yi LxfriEiwsa^affl^iH 

xftcomnzmi-z h u xrffi»*at . MiBi^m* »- <s«ats/ (saMia) )xioo^ 

m</C»»tfcSU1lffi&tf*2««i:, £<D«11BS 40 9 9%tLh-Cftl.itSr#®i:-ri). 

i:JB2lBSt<oiat:*Ja«ltE&9lJnL, TyX~?Z%, [0033] UMtSl 8<0«BHt:flfi4*ffiJa«*ffi{i. 

48*&iSfja«waBi; , suier^xv^^tzr^x ts^ii 1 6xw 1 ikza^x , wEr9Xvt«iawfc 

*7* t «* Uz 1 1 ztmt h ry xv^ai^si: . zcr> hi&mm^®tf imhz-ioomhz cvmm 

x7Xv«aj^s<o«aj<i^ts^v^. wEhy^tt ®m&zmvf&ztx'hzz\tt:W&ittz>. 

iz^m®m ixmzm?xi,i%im<7)mzs:ff£-ti i o o 3 4 ] 1 9 <^KBfc«4*fflJ!i«*a*i. 

MW^SkSrifrtiikiWfSfci-*. if^Jll 8(cfc^T. mmzmil1&MS&m-®k , 50 

[0028] tt^JR 1 2<0»BHteffi«*«Er9X^4 k H z JSlT»W«EWJll*»SrfifR t, ffieSmEEHtP 

^g-Sfis «W»R8^S1 l^^^-ri^*>^c*3V^T, file ^atiriBiWDIl**St:««LTffl3!ioL. 

)S«l»«*oaj*^ft*«»itEli, «««* { 4 0 0k ft % irl2»«ttft¥SW4*^»il!iiaS!«*i»#St;ni) 
Hz-lOOMHz-CftiittWRt-fi. 50 EWHE6P*l#RS:a*L'CfflV^ifcS:«fafc-t4. 
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m%2 0(Dmiz&mmwmimt. mmm sic 
[0035] aj#JE2 1 ^wmzmmm^muma. 

ftrlBSS 1 mffi&tf® 2 EPflirf & C fc T"7" 

a«ffl*icBBW«ia-r**ffi«Ba«r«ic»v^-c, 4-&< 
t tr^xvtoSBtta •c^jjfj&wiRL mew i 

AtmiSS 2 «Sffl{c«R<OIK:* JS»»Sr *t 4 VS. 
[0036] »B2 2^Wcffi*lliHffiS*ffitt. 

1**312 ltcfcwt. i»Ea»o»*4ffliafts*-f& 

mEii. fc t , lMHz-100MHz^ll 

EURlf 5 0kHz OTO* 2«E**> t> 

fMmf*£i&<,-ei&Wi3s i 2«ffit less 

$lE£fTOnLTr9Xv$:4ifi!<;L. 75X7CJ:oT 
£j£ $ ^fcSStta Sr Sftift fcSBSf LT tfjtMJIftO 
«<0£»^£1-&i<iE»fft{ci>UT, flier 

y x-?*.m.mz%#x t w&tfx t <nm-&%x * 

LTT9Xv£%££-e. **>fiL fhtfx<r>mkZ»± 
LT KStfXlc J: I. r? XV ££j£-f £ - 1 fcftfi fc f 
4. 

[0037] »*3l24<0»BBfc:ffi*«fflJBa36rffitt. 

tfltccRwas i VMtm 2WMt iz^mms. *ep 

*oLT7*9X7££j£L, r7X7t:J:-5tM$iut 

E7"5X'V±jS««(clBR^S:«lftU'CI8«^jcJ: 
£>X9Xv££jfc-f&i£Uc, flUBfttfxott&fcff 

[0038] HJ#82 5c03fi^tCffiS*iiffia*ffili. 
M«*tJ:")»J«L!t*«ffiXtt*^fi«W)S*T(ca> 

sr5Xv4js««tctt«ffl^siiiAU. fiieiMft 
fc^x/cawta* i m®b % 2mmb izismmE* 91 

flDLTX9Xv£4ij£L. r^Xvfcri-aTfifejtSftfc 

»*B8*i-4«B«ia*ffifc:*JV^, «^XJ±#x*W> 
ffittaSrKS^XJi^^x b *#x b nm&tixfr 
f>&S»m*'Xi: fc fctcttKr5X^4j«ffi«tc«|& 

[0039] m$*2 6WJ6BBfcffii«lif«l«^ftli. 
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/,?R ttfcSS 1 1ES t $ 2 flffi t WKffi 5: EpjD L 
TT5Xv£4JSt. T5X'T{c < koT£l£Stlrt:vStt 
a^»^mtcH§tttTfJl£Wa#;^®$rXvf-y 

^•ts^w^ffl^ffitcfc^T . mier^xv^Bgjswt 

##X fc E3 7 » fltfaMr* fc C0^£#X LTX9 

■vimmxzizx&yyxvzkffct&zbZftmb-f 

10 5. 

[0040] mm2 inmiz9timmmimi. 
tmmzx o»j«ujt*«EX{i-f <^ifi»»E*TJc* 

fc&CORWi:* 1 Hfiifc!FS21tffii: tcRTOHEfcEp 

jsttut aaaafttcasst ltmi e$*a«#^®£ x -y 
mmnmnmz&^x , fjfar9 xv4jr« 

r5Xv4|R«WCB37 •y-ft^sRtfX^&LTQ? -y 
20 4ke8)E^xtcJ:4r9X"7*4«1-4ti:(,t. ME* 

*'x«tt^^^±-r * z b mmb-ri . 

[004 1] i*S82 8«J6fflfc«**lBBW«6tt, 
IMfttcJ: 0»JRLfc*SSEXt±^WiaR<OE^TlCi5 

sr5Xv4jfiia«tcttSffl^x*3p;AL. mmmt 
ztkAsZibtttz-m usstsramst izmm-fommzw 

•mmmmmmzmMLxmimimftcomm^v 
i-yr'-t&itmimiTmzii^x . m^x(±*'xftcoig 

tt«$rE37 •yftK*^'XX{i;H7 vlk&mtfxbfttfx 

30 1 & ^ iiScmffl^^ 1 1 1 fjiex^x-? 

[0042] W*H2 9««ffi{Cffi**IB«ia^i. 

till 2 5 xii 2 8 tcfcv ^t . mii77x^m>m. 
iz s fjiem^ xiivstia^Mex 9 x v4«««^<ott 

[00433 m$*3 o«sratcflk4«iiisa5a»tt<4. 

11*1124^3 2<7)V%-fil*Hcfcv^T, MSiS^l 
E(±. W»»* ( 4 00kHz~100MHz T'fti. -I 

40 zmb?i. 

[0044] 

[ f^ffl ] ±iew r fc < fins Lfcissw 1 x(4 2 ccf$ s 1% 

BHtfev^Ws X9X-7^i_htf hb Sfcfc'ltSEflFSr* 
^'x^ffifflL.. 7-9Xv*«4±*«-?!t«0^li*^X^tt 

etff l«t S £ bifX'% . 7cmEX9Xv^Sffitc^& 
£ t* { T§ . 3ffii=fl^«Er?X^S:JflV^«lB«Blt 
ffo i i: *«T'# & . Sl@MJIffl*'X t LT l± . U >-*X h 

50 *t«ox-y i-y^zb'comsizim? -vttMmnx*m 
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^IZbifX'^h. 

[004 5] B*3R4CfiB4f6Bflt*jnTtt. 7v Xv 

vitm#xxitztit>cv l r>bmxb<r>®&tix% 
[ 0 0 4 6 ] ±IEc0^ffir5X^±jS^ftCfeV^T . 

»ffl»WEojii»««i. tvhtymvmik. 400 

kHz~100MHz,a£L<J24 00kHz~-4 0 

mhz hkotic-*-*. b . t^x^^jsswo** *** 

ffi*c«5W4ittcJ:43n^!tt| (xhU-vft*) 
"^frfcBtUht-*.: k#T'# 6. JB«»*<4 0 0 k H 
zj;9ffi<&6k. «ffitc«S5t * < % 

3o-rtfc**£tw*. mmmn oom 
hz*s*.*j:-3 ^*jsi«fc*fc k > mwwmmmtf 

[0047] *LT. lt*3S8Xtt9K:a4*SUEr5 
J: 75 XvcoiLhtf & k * « W* 

* offi i , <wmmx zm\ mz±%&r ? x 

[0048] i oxti 1 2 i,zm%,mz£tuf , 
r^xv^^fci^xji^iias-ft^i.^^, * 

t&ik*^S. 

[0049] «f«l30l9l:, ftffltttttic 

r**£T*->Tt>. fp v E»c«&5i^c[!S±-ri» l rk* 5 
m^mzmn:n,&ftix7?xv£j$L®mzmiiLx 
&s hs^mml (s^t^iai»-k* s T#i». $fe 

^/N'-^fflkmffik^RI&iiJfl^vXiO^: 
k#-t'£S. 

[00 50] W*>S1 6fl£l 7tf>f&Bfl^|> 

*H«ia*i£tcj:*uf, m&tixzm^mmmk 
t, Rffiim^ak&s&^tt^saa*, 
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m#m;*imb%h. 

[005 1] l 8fl»!flfc Jtitf , &MH z&± 

-zimbtcz. itc. m$®i8<7mmz*tii$. muu 
zt3±ffsftmetsszr. ^w&tfxzm^-fbi,* 
%stx\ miiixmnm&tixmx'<nimimm 
cat. ztazx nmmm^mmryx^^x-^^ 

z b * J T-£ 6 <r>x\ yy-yfzxh tflSMiX' £ « . 

[0052] 1 9«*BBtc xix\£. mnm&b?A 
am* ; k x-mimrymni: v *fi-e*uHtrc 

■CSi. 'sVV&tfXZm^-fizy.ftntiACO&XU. 
JsR&TlZh V >T&+ H z k H z cOigHt'^m 

0 V i & i k t\ S«(£. ISM H z JaiwfcflSft** 1 
BBttT&s Wm%.*-&frhZbtfX'%Z> . 
[0053] m$.m 0«0«BBfc«i*ffl«iffl**fcJ: 
fitf, S^®Sri ;; !« f )5S;« , )Ti3<;kT\ «ffi«ffl*»fcZ 
JWt^ftajtttWfeiik*^*. HIS*. ttKTlz 

a^xwi+tizfrt>m+kuzcr>mwx'mmi£(?>&ifr 

30 [0054] »«fl2 l Wll: J;ft«\ mat 

hmmimmmmmm/WMmmmb <n 2 mm 

Sr0*^fc*^rtgk^l>. 

[ 0 0 5 5 ] ttz. B*3JJ2 2C0^Bflt i#ltf . sriw 
ttk&lu 

[00 56] |»««2 3Xtt2 4t«R4*W«l 

aSrjgK J: tUf , 7 7 Xvtf)4±tf X * <S 
40 fflL. Mm#WMZt.h77X-?t:$Li$.X% 
Ztztb. %#x<7)mB.Z*!i&izmmtZ> i k*^ . 

JiaSW|fi]±k $-121. 1 k* f T§ « . 
[ 0 0 5 7 3 * LT . IR$32 5 Kfl»4*HI«iffl*jSfc 

§rk^<i!#X/'XlcJ:47 , 5XvS:^'C|!, ?f>^ 
3XN£0iSMSriai»Ik* ? T'#l., ft/fxzm^ 
K®£X'i>. &m*jxc7yiMAmz±^z®tolS*t%Zb 
50 «*J:0*B*3Xh<oflS«k«iaitKoi»i± 
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[00 59] -f-LT, HS^fl 2 9 fc^ & Hffl*ia^rJ£fc 

l»it* ; T-'#l»„ S^tc. II««3 0O^3J:n(f, 

iSur^X^mixS. 
[00 60] 

[ o o 6 1 ] m i (i. #^ w gi i conjt^j(c«.i)7cm 

[ 0 0 6 2 ] m 1 KfcVvt s r^Xv^^aii, TS5 
**BBP L T V f + y A'- 2 1 CO rtSPfc 7" 5 X vfg^ 

XC7)CT2 3€rJFM-fl>^ 1 mm*^ 3 m mgjgc^ 
Y77"^«LZ;-^«^mftli. -*f<Df«: 
^£St</ClS<t£lf51«, m2«ffiT'$>&-^«0« 
S2a. 2 b ft 6. ii2a, 2bli, #X 

~>t^i. tlx, mmtkin. mmm<om&, mz 

100631ft 2 1 <7)T$HtfWWfo8cr>mm 

^m^^^muttc-ox^x. wmmzfowmsz 
iss-r hxr-iti mmx fti,. ;mf-y'7ii 

II 1 W*£P2 4C0 i ? K*¥#l*HC#«*If£-C'J> 0 s X 
f- i"* 7 £&ft<* €4 i fcT««ia*8«±ffl^S-J!i 
mx-Z&XofcbX&Z. -?• LT. RVftlli. MMH 
ft 8 (C SSv t>W8Mft 8 4 1 ~ 2 m m 

WBCflWrflTV**. *"X?IS&2 3(±-Fffi^TjfiP 
U T^^»-r&«»*8^ffit7"7XvtJ;o 

x &&2tiKtt&m$:mx' %h±oizi.xh&. 
[0064] --^(T>mM2bmmLx-h'>x, muco 
t®2 aizu-i y tr-^">xs^S6€r^ur©^m 
as 2 5 tfjgffi u? * 0 , mm® 2 a % 2 b p^B/r^is 

& ( (4 00kHz~l 0 0 MHz) <7)iSMli&tffi££p 

gc^IEJrWi. 7'7X-?^tB^ST'J>^3fe*>'^2 6^ 
X5X-?^^^-o-K«HJ;-S31£ 

mm ixtkm^mw*®x'bi =j y h n-7 2 8 

[00 6 5] f-vyA-2 KOJiSHcH;, tffHf -yyA 
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-1 2tfmixb&. zcD^f-^y^-i 2ut. <e 
S83o. 3 2*itixt!iM®tfxx'hmm#xtJtm 

LXfohmm*fXrty<-34t. #^T^S^'J7A 
#x£ft®L£A.lJ^A#X;Ky'<.3 6 fc#<*gliLT& 
* . * IT s +Blf-r 1 2 t #XSSS 2 3 b \t s 
+*y*-2 l!,ZB&lt:tfX®iteni 3l,Z£r>T*m 
LTIVC. +|Bf^ry/<-l 2K85AL^'J'7A^X 
fc SSMf * fc &^fXSif§ 2 3 Si ^IcLTJ) 

*. *»3 0<c»±. I8«^i<y^3 4fcfctt: 

10 ^1 *'X{Jt^S^«LTV^S$iJ1fl#38^iS(t 
TftS. ZbtZs l : SS3 2tc(i s A,yr>^-x^y<3 

40i)miTh&. Zi\h(D$limm#3 8s 4 011, 
ay 2 8tc J: -9TBMU < lf«Pdti& XoizLT 

[0066] ZCOX 0 Kflfe6L.fcT9X^4^St J: 
*^ET9X7<0^B£{i, »corfc<UTff^. 

[0067] ijxm, 2 3fi, iSIfftm^ 
LT*6. *LT, nyhn-528tJ:-jTaaWI» 
20 #38,40 SrSHS L , 4"raf-v yA'- 1 2 <7)i9r5gS^ 
K^X?'xfc^iJ>?A^xfc$»f t A$^ ^w^^'xe 
*"Xfiitg§ 2 3 £tf tT r 7XvtBES« 2 2 
4. 7 , 7X-7*J$««2 2^^XOffi^Sii, SHU: 
t«R^X*>2 0%JJIT. J*#A1fi8 0%&±T 

«fi ( mmfa u i rawisiK ) a { 2 . 2 mm , wn % 

WMfiXZl OOcc/mi n^lfibtits 
A.tfX£4. OOcc/mi niH±Mt. tOtes 13** 
30 mitz-mxnM2 a . 2 bUJ^SJljSlJISrEHillTt 

4= 

[0068] #U»J<7):t§-£\ WiDLJt«ffi«Bisa* 
[4 S 4 0. 6 8 M H z T'fo 0 , WJlMBE^t-^t-^ 

(peak-to-peak) ttT*«?2. 3kVCfcV> 
t/D-»l«L, T^XvS-^tSClfc^T-is 

[0069] ^a-MWmmnhbs IWfcff 
*^-fe yt)-26[cj:'>-cmai$^. fctmi-^n y b n 

-528CA7J$fLS. 3yhn-728ll, jfe-fey-9- 
40 2 6<0ttJ7Jfi#[=a^^T/D-ft«* { ra4&§tL, 77 
XV^I64 t ttidat* b , flg^xco?TiM^« 

mm8cr>$mww. «ii««i*8<^«:aL 
fcittc, ^vyjtrfwmz&kti. zhiz* 

0, K*>yxc7)^T'(i^)S;LC<v^*^xc7D^tcJ:|> 
7 , 5X-?2:§SC4fig-ri, l rfc*<Tis|). -S 
7 y yXl1fiW£$h b s &m.<?MrHfi7JX-?\zii oT 
^ii^O«^m*'X(c»^LTR«^x 
wlW^SSKfrfch.* J: 5 fc&SfctfJfc^t^iU. 
50 [0070] la^r^Xvft: J:6tS«Ulfle8<0li1B 
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«yis m(nwra*8««iiifc»art-*fflHiitiift 

[007 1] £*>J:3fc. *50tOTt*5V^tt, X?X 
7 Xv iS*^^A#X«f$ffl:l 

*tc ct h Tjx-??h i 1& , xmmtf±mzn± vx 
7 y 7wm&*±mz all** z t i . m 

1 OO^T^XvfciSTyxy^Jg^ftl OOw 
m/m i nfc-f&Zt & . 
[ 0 0 7 2 ] JJEflflttWlCfeV^TUs KStf-X 

tov *>x mm i fc#. r ? x-?*iL±.wh t * t-^ 

'J ? A 7" 5 XV4««W 2 2 U 

?A#;u;:j:$r5XTtfa&Lfcwt>fci»#*«^ 

[0073] Ifrie^t^ltfc^-cii, 3fe-fey-t2 6 tf- 
■v va- 2 1 «i*j»(cSll,fci»^Cov^R^ Uc 
*\ l{cr5X-74jR««2 2Srf»^6 

(c*-fe>^-2 6Srf-v>'A-2 1<»MW|SK:K(t*i:. # 

■fe 2 6 *»att« tes n &zt#%<. jt* y 2 

OTt±. r7X-?$£ii#K#ft-ty^2 6T*>**£fc 

*\ fix, mzms&miza^xit. ^)*7J*tfx*m 

\ ^fc*^ tov ^X mm Uctf , yiix*?T)V3yfi 

[00 74] 07Wt&5fi#Xtf)75X-?fcJ:6 
«*aa*8<0Xvf-y^«l«^. XTT^XvtCt 1.1ft 
^*80«fflfcffl£f SSSMMT (iJUtf . 
*)&SfcJ: S a y ^fifflPSO$§fr.tt<9&# £0$ * 

ui0)mmtfMz£&T7X°?cotk!$.kw\miizix 

By viWmtiXTvX-?. X777X'?t:'&&£tD i 
X'%&. 

[ 0 0 7 5 ] 02(2, ^E77Xv£j£i!SEwS&2fl 
HWOfcvLfcfc*)?, ( 1 ) ( 2 ) #¥ffl 

12, ( 3 ) 1f{ 2 ) OA-A«fciB->fc»rBffH-C*>*. 

[00 76] 02(cfc^T, r5Xv4JSHS4 2{i > 
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T. «#te)g»«0^aQ»4 6*«R»tT*i. /fx 

2. 2mm. HB*<3 8mmfcffMl't£>6. *IT. 
•fe;U4 4 cO-ffifLtg&fcli, » 1 #xm&^ y H4 8*» 

[0077] mi^tt*&^.-y H4 8C0|^S8i^8ESS 
4 6 kti. -fe/M 4CRit>t^aAP5 0 Z-frLXm 
MLX^X. *»5 2SrrtLT«l#*ttte^-yH4 8 
10 U**>*l3t h 'J Sr#*8S»4 6 dO-SBMfcflWfrC 
**J:5tcU-C*>4. *Uts #X«B4 6lCffiifrS*l 

£ h y isiia ( 3 ) <o*ep 5 4 U:«fc a 

[ 0 0 7 8 3 -feyM 4 <0±B+*»fcli, h 'J 
S*««LTV»4«fflttffl««5 8*«^8E»4 6 til 
*$*"CK*tT»*. *UT. ffiffljR1M5 8fcli, o 

-nx^ < )v?*itLx^fcmmm&Lxhz> 
•Witasw) . ?f>i=s ■fcjM4*>_tiHfctt, mi 

20 mHTS,Sffi^iSmffi6 0* i ieiSL-C3 ! )l.. d^siHiS 

iSmii 5 8 i 0 ^'xffiOTciEfflJ(3<K/5««^ 5 8 1 TO 
^yf-y>^S^6 5r^LTiS 
a««ffl2 5K:«M«LT*4. 4fe. ^1*^60 
14, ifflgS* < -fe/l'4 4cO^J:DD (Hil^i^. ttl 0 
mm) jWflfflfcfc* cfco^SettftO , tW4ffl| 

[0079] SJD^l:S6 0 kfft)D&€ffi 58k ^fsltC 

30 Xfti^ y H6 2(i. fSS6 3S:^LT3SA-t6A.U^ 

t»*^xtt^y ^A^xt my vwemux 
b<r>M£ttfxi)^%zimmtizz#xm4 6izm& 

f *feft»t<0T, ^cSAP6 4 2r^-LT^xaS§4 
6fcjlfflLT^6„ 4fc N t/N4«"ra(:ll ^< 
k bXfflttVfi 6 0*^ ^(gJSI^It® 5 8 izhtz hXolz 

m2%®k%i$m,®6 6tfmixfo&. *lx. a 
^mmenm^WMMeotnssLtcm^ryx-? 

£.f$.m®2 2t%^X^Z. 

[0080] cicor^xv^jiffitciar^xvio^ 
40 jfcji. ^ork< LT^O, 

[0081] fffS6 3 . m2^ftj&^-y H 6 2*ftt 
X.^VV WxkWm#xxii<\V *J A^'X k 07 -y 

4 6 lc«OT- S k k t, tc s «SS 5 2 . US 1 # *tttt^ -v 

iixwmA 6 tz&m- h . lt . isjireftmss 5 8 k tg 

ifi«fiS6 6k«0^WSMI?Slffi (SEttMW**, 9. 7 
6kHz. 1 OkV ( (t-^f-^®) ) SrEWl0-r& 
k k t> iz % itmtitm 6 0k 66k comz&ffl 
50 femffi (HB»0«O*^, J3*»4 0. 68MHz)S-EP 
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1 9 

tat l. 

(0082] ziiizx*). &mmM5 8lzttfclt:& 
hU#fcLTr7Xv«S$2 2Kffi&£ii&. % L 

\zi.*) ^/^-i^x-^mxummm^x^z 

&itmm&ZTi?&zbtffjmx'h-?x. y?x-?i 
®%<<z>&8i,-thz\btfX'*h. y°?x^<7)%$nz£-ox 

mmizmhzi:tfx'%6. 

[0 0 83] ^fc, jjKSficjj^tii msttxt 

vvi*tfxt<ni%%#x*immtfxmhvtfmk 
txm Lfcm&z-oK vara mmxxim 
y vikmtfxnfrzimmx. h v aax t lx& 
mtxm\ zuz. xTmtixii'WVA.tfxi.zx. 

TZ&ALtehVZ&Mmx, bVtftfXttxmft 

lxiiw tti. %mmrtxbLxmmt'x. i?* 
\mmx, ^TXiizn^i-ok^'j^^xb^ 
M-stfxzmw h v#m#xk i,x^)<ii±*}x%m 

OTtJ:^. ZLX. ±iico^-tix<Dm^zii^X h , 

iiiE^a^tt^ff^^^, ?v-tnm i %£.ixT 

7X?#4Jiio^^^lf, h VtftfXCr>mZ&±t 

fc. my '^tmmxxzm-t&mit. my-Ammtf 
xz^rvyr'mmz&^xik'PZMi. m (h 2 

0) Sr^-t-C^fflt-Ctj:^. 
[0 084] 03tEl4Wi, Wi2mm<r)T7X-?± 

stsmm 2im^tzi<si&y°yx-7<r)^%m^m 

*lXh&. 03J2:. WMtix (Oz )<9giffl£l0 0 
cc/mi ntHSU 'OJ^AtfX (He) CDcf L :t£ 
£*£t£«XnH^ll&Wfc^a-J$r«OFF (}B 

04 (i. 07 y^^'XcOBfil;?: 5 0c c/rn i nC 

BBttli* fc ^o-35dtO F FB^jt^A^tt^*'* LT 

[0 085] VvfftcD*§-££fcVvC£>, ^5»4 6£0 
SCH^-V 7Td = 2 . 2mn, gB = 38mmtfc5. 

9. 76kHz, m£an?-?e-?trei okv. « 
6 0 KEpjn LfcSra&^JiE«»0M o . 6 

OS. 
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[0 086] H3fc«VVCtt, 0*«SJa* (R 

F ) mJ±^^^E|lJPL/L-^cOJ3cSlf3teD#<50A7]«7Jii 

ftftttnts 5 8 tisMi-ia ( l f ) epao u . »mm 

«S6 0CXMtt (RF) HffiSrfflJnLfci:#<0. 

AJi|3| t < Xn-JSrt#o F F t & t S am MliSmffi 6 
10 OlCtt^tLfcltJjfft*. 

[0 087] H3fcS&h.TV**j:3fc. IBR^Xt 1 
0 0c c/m i nSKU fcEWBEmfcaiflnLfc* 
£\ SaUfCi8)f^* t 2 5X. s\V<7J>#Xtf7 5% 

( 3 0 0 c c/m i n ) TWn-^^mitT". 7* 

0 c c/m i nC*f LT's'J 'J&tfXiA 0 0c c/m 

1 n £ 85 L » WJlTlEE*^ 2 . 3 k V X'?v-WL 

aMMtfZ <t£hO){,z LtztfiX s ^D-t€«o**-r 
20 SttBWKTtS fc i fct, A7Jm7J* { <ST-fl.. 4 
fc, ^n-Bcm^O F F-$-**a fc^'J V&tfxamM 
tfmtntiniizb. i>%->xi&Tt&. 

1 o o 8 8 1 im&n&t BmatB t s-wffl t 

El3t=*$ixT^SJ:dC N ^J*7J±iiX<n%& 
4**3 0 0 c c/m i n . -r^r^>*>»filJ:tfi§^^* 4 ' 

2 5%, ^JV&tfXtfl 5%X'b->Xh7a-fim,tf 
Mil, T 7 X-?£±m-Z 1 1 #T!< I) . Lfc^o 

laxh & . L*»t> . BS«^OiIAS^ta 
« 5 8 ttfcffliftHJf £ EPJB U/c^@--C'*ffi^S$rff I 

[0089] H4«c*JV^T{is O* 5 *^* (RF) «E 
«^5r TOD Ufc t § oXn-amHWWA^aTJffl, 
•*»«att1BBE<0*5& TOD L/C fc # coyo-gcmo F F 

40 m>Aii%,j)mx'$)&. tlx. xitimitefr-Tfcz 
t *7fit. tfz. Mmmmm,® 5 sizm® ( lf > 

tod fc & w s /n -scmnte ^c^sjg^mfis 6 o ic 

A(iPlt<^n-ft«*«OFF-r 

st^c7)«jM«mffi6 oizm&2titz9j)x-fo&. 

[0090] H4(C^$ilTV^J;^(c, EH7-yfU^ 
#XHOcc/rai nSKL^^s ^'J^Atf.XCOoS 
i*4 0 0 cc/mi ntC-tifcftHIL*V\ *LT. 
^iJ-7A*"XOafi*>'5 0 0 c c/m i n?ll al^ic 
50 mE^TOD^Tt^D-^Sr^S-tirlxlt^t' 
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"OJ^AtfXOSI**^ OOcc/ra i nt'&oT 
t> - Kffl»KE*Sli05B* J; 0 t J: 0 fiv ^ A^HTlT i> ^ 

[0 0.9 1 ] $r*J. «HE*ltMtl3V^T(i, HJ#fc L 
■CttHiWEtWlinLT^KUfcm^XliaiiHItfflv^ 

[ 0 0 9 2 ] H5 14. 83*JiMfc:ffi&*aE7*5Xv 

£MmmmmLX'h~>x , H2^l^7-9Xv^ 

«14 2«f8BW£*Ufcfc<yn!**. -TO 
7'-7Xv£j£gfl7 0{i, H2C*Lfc»2^Xttl^ 
•y H 6 2 L it t> Of . ffc<0flfj£{4ia 2 iZtjk L t> 

[0093] i<0|®tt«fcff 4r5X-74«8B7 0 

X, Xf4^U?A#Xfc07 WlJ^Xt^ig^tfX 

X . JfcmJMX * (SJHifcSffi 5 8 Epjn L/tffijE&Sff 

ft 6 0 izttfc Uz7y X^OLfcim 2 2 

[0094] $r*j, K4 8#>£>£!£#X, 

07yflJ8ll;?XXt±x7£ffi&U ffiJ3Kfctt&5 8£ 
tSiS&mjESr mat h 1 1 t> t , ftffltfclK&tcffl JS&l 

[ 0 0 9 5 ] »4*M0|fcffi**SlE7'?X? 
^HB^BrfflaT'* & . i <Of|j&Sffl?)7"7Xv£jOl 
JS7 214. ■fe/l/4 4A i T^tfl : MLX3ioT, -fc/M 
4 C0tK¥SI5 7 4 (Clg 1 #X$&y\ -y F 4 8 1 3E1 L T ^ 
*#xatB4 6**R»rT*<&. *LT. ■b;P4 4OT»lI 
»7 6fc«, tfXS»&4 6 fc««3-£fc»2a»7 8*5 
KLTM. fi«»7 6<0±Jail»tU±. H2;# 
XflBft^ . y K 6 2 0 ttttT hr>X, W>2 tfX&te^ 
■y H 6 2 KffiA Lit h 'J ##X £ #X«S§ 4 6 fc» »t* 
J:5(Cl/C*>*. $f>t3 s »*»7 6lctt. »2#X« 
Ift^ -y K 6 2 <OT**>HBfcffifflWltt 5 8 *<BEtS LT 

j> * 1 1 1 tc . K^wjofiiHisiffi 5 s t wje t^as 
8 o im. vmx h h . 
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[ 0 0 9 6 ] £tf)J: ? £ffij£L£7-7X-7£fi£gffi7 2 

*7*5X"74j®8ai4 2fc«ffR*'c**. 

« 2#Xffe|&'s -y K 6 2 Ml ##X £jgA-fl> 1 1 

l^X8t»4 6Cttttt4. ^LT. M3ft1CS6 0(= 

10 €r4«f * . =Sr^ . TOc* Uc £otz, i&mWM. 5 
8kkhlZ. *¥S74fcfciBffl»TO82*R»tT» 
l^Xft^-y F4 83&>4>«*ft$*tfcJfc«ffl^X*«lt 

[0097] 07J4, »53WtMT«>-3T, HjESaaT 

20 [0098] ^xfft^gsti , ffiftx aaarc* i E«sm 

±«a««B«XfXS»+ 1 /m i nflttfrf 6 

[0099] 7*5Xv«4»(i, flBftSix^^xuoafs 

1 mm*»fc 3 mmfflS^ yrtJB* 
L«:-»<0BWI# 1 k . -*ttf0^«# 1 
X0CT(*iT'Km$:^±$-ti-|»fci6(ci5tt' ; J ix^, ^x 
30 a»t8tt*f-««ia2a, 2b*»feflMtSfl4. R 

^^*7XSrfflv^v%S. 

[oioo] xnstt, 

7A»t»ja$*i. ^f--^7tt*T*ncMiflriirr* 
* z t mi&Tf) h . fsmft i c^Mfrtjfi^sffi 

[oioi] ^*»a»»fe»AsnjMw^tt. r 

40 7 Xv?&±S|5±SBtigffi§ii4 ^ <- 1 2 (cfJI 
+IBf-+W<-l 2ZWlttZ>ZkX\ X'Jv 

T'JBE$^**X?TJ»2 3 LXtfX#W&ffi8 

ymz-M%tfz)mm&i>'?xmztLZi: 

0\,Z?£h. 

[0102] WM2 afcti, 2«asDffl««<0«E*R 

mzmax %h&r> iz 2mmmffi£mztix . - 

■oti, 20kHz«H9-C*"3Ts -HRkVlcfl-JE-f* 
t^#JIh7>X4 k. ISHttl 3. 5 6MHz«iH 
50 ftMMltij) fc <k S 2 0 k H z lii9 Oj&ftisf RfiitcOfttf) 



11/28/06, EAST Version: 2.1.0.14 



23 



(13) 



fcWt £>ftf: 7 < ll * - Egg 3 1 Sr t T mm 2 a K« 
aSflTH*. 13. 5 6MHz^H«t 

ffll OT'&oT, -4 yt°-?y?,M£%s6t. 2 0kH 
z®g9c7)tiJ;McJ:ft 1 3. 5 6MHzffiMljfemiil 0 
Wiifl ffif £ R&ih-f ft fctf>I«t 4>fifc 7 4 - BOB 5 4: 

9, 1 Oti, ^-WtSfctLTWfBlSiiT* 1 ?. Wtt* 

ft«S2btt. «fft««fc$r-?TV>ft. 

[ o i o 3 ] mz. wcmmiumizn ^xmm& . i io 

3. 5 6MHzO«S*rai0fcfeVvttt s JBttft** 

it v ^ ft k 2 - 3 k vas i &w±* enSDt'# * v ^ 

ft, a^^x**^#lI^T-(i»«*^$ix^v\ 
*£t\ 4-f+»kVfcffffSixfc2 0kHz^]MIE 
*«S9KJ: l J*ff2ate9«raL"C3o^Sc«SIH*&S 

-eft. ««ai*ti. ifcm* s nifi$-ii-ftifc^ai*M{f. 
t> . miic-Hkk vj2i±*>*jBE#emh8*iTv*tf ± 

[0104] antttlilttSftfca, *« 1 0 1 J: 20 
013. 5 6MHz<0flE^»«ES2 0kHz<0«E*» 
aaD$fir^ftHE«2 atfiffil/CBttO-f ft. 

[0 1051BD8& 2 0kHz<Dft;ft£5 0W£:-5g 
fcU»SU: 13. 5 6MHz««JlllkiBA(tt'«iC 

0>T*ft. IJWHtflS. 5 6MHz«H10<OIMjT* 
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fflK«ttt*9.MUtl«Ki. 3 36. 9nmC0 
SS^7^7 N/UT'fcft. 

[01 06] E*t0^atfcV^Tt±, 13. 5 6MH 

wmhh^\ icomrx-it. 2 0kHzc7 ) «« J E 

^&tWtai1t±lXLt\\ 13. 5 6MHz«0* 

b t jfir ft t . ^awtcj^jg*^ < 4 ft mmux 

ft . i««rtl««-«is 2 0 k H z OJWMEfcflNT 

«>. 13. seMHzowjBtt^Eo^TftttSrwarc 

2 0kHz(0iS«E$-fi|fflL^<i bffijqWB 
JS*^t#^ixftx^;l/^-(cJ: 0m^^*^«f8B#gl 
£ff *. ft <fc -5 fcfc o fc fcft t #*. £>*ift . 
[ 0 1 0 7 3 fttficli, «^B^1CIVtttt«ranfiS 
fUtflOBrC* 0 s fW* b 2 0kHz 0>ffi«E£<0 

ott. «ja««£E»a-dft«s:*iftT&ft. mmm 

<503$v*£A<, lHHS&SffifcM&ZtiX^Ztiih. W. 
mm 8 (3*U1* ^-tff o Wfcft 3S L£^#T-J> 
ft. iWj:^cLT»«Ud&m#£Sij&£-ti\ fiStt-fL 

urg*;?*** tsaiasmciKiottftiits »a 

[0108] JMC, I7»75X7«gI(;J;§^ffl 

mm^h^mm&zm-fh^Mm^z^xmm 
■fft. 

[0109] 
[*1] 



*a a $ ft 






1 3. 56MHztb*: 4 00W 
AM : 1 0 1/raln 
K«#-&>Mr+ v7 : 1 mm 
7-*/&TOa5l : 6mm 


1 5 0 n 


1 8 0nm/^ 


2 OkH ztfjifr : 2 0 DW 
ttftfi : 1 0 l/min 
BWWtvy: 1mm 




5 nm/^T 



[0 110] a Hi, •/'JnyiliKilSLftl/yX »«M^*>fc7-?*tW)Hnitl4*n mmW&Xh 

bzm£Lte^mms.T3>&. >m&mi. 13. a. itf^u^huaaoEa:. i/^hs^t 

5 6MHzifl^4 00W, gJ&tfXjjSS 1 0 1/m i #*<7)0.fc# & tiTRCfc^T „ 150nm/min« 
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[oiii] jttsofc*. ®-mmzm^x®m#xtz 

SI»*iS§Ui. 180nm 
/mi nSJTC&O. M*tfxtcfcl>l^^y|$* 

13. mmcor ■/ s/ x^iKBue t «t a *g»jwit v m 
bwmw<mm i mi& tz-otix . r » vy/atj£# 

[0 1 1 2] ffljSdR*tt*«j|i5r6«iatcov^TO 
JtRfcffofc. H&WK. 07<o«k3=SrlBI»»«**o 

mmz^^ithtmnia^ zmrnmtz t*\,\ mm 

tt«a« WW: HiM $ ti h aWC, KliMffiK^ v ^1 
LXL&o. *mmmX'cr> 2 0 k H xcr><mmft£XB 

zftwzimmmxit, wamwbnmcwmi. ma 
mizziTjxvNmx'ii. rnxxw** 

<. 5nm/mi n£lTT*o;t. 
[0113] Ja±c0tt*&»6 . ffltt&OftVU 3.56 

mtitz. 

[01 143 1 ^-6 xmrnmizsm. &n*m^ 
xm-^mzxisiszhnrnzzmfrXfrtzfiK 

(B*ati/ <HJifflut+K*sft) > x 1 0 0% 

xn. £<visx btim&zti&imwfrfritz. 
ions] zomMz-o^xa. ar<om^ihti 
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h. il£*2 0%WFr*)RJ6U:. ftMgStT 

-vi/>?km. muzkttmmkmttmizti 
h. ztaznt. m%®9 9%w.±.izm&Rm. r 

[0116] am*, imtfhh-jm 

8 09fg«T*SJfc«>. fiWKftfljOlWfcJ: *)mm 
[ 0 1 1 7 ] Hi Oii. *^HB{cBJtSS6<0|ISSf(T 

[0118] -ttpfr-hxmfmiztmxi,^ mwfo 1 S: 

20 mA,X\ ftflSS*lfc««2 b t m®2 a A^BBSflT ^ 
5.1I2aClil3. 5 6MHzcomiii otfjyt' 
-yy*&£&6$:-frlX&mtlX^l. WM2aR 

[0119] JJcfcr. ij«#)f SriiBlt*. ft. W&2 
a.RWm2bZt-?~lz£<0t\Ml. fSII&HzBm, 

mt itdk. mnik 1 <?>±)vn (^sa» 2 3 > ta 

^Xi&^AL, 13. 5 6MHz<omffiSrtt*i2at 

2 0 0x:ti^L/ttc:-?). 13. 5 6MHz<oBfJ3$ 

[0120] «ffiS:JD5R-t-&*SJi. «®2 aX(i«ffi 
40 2 b<ort«KR*Lfct-^-T=5r<i:t>, BW*1<0 

fc**»4LU. Wi.tf, SrO, CaO, BaOflitt 

Wft* iw ^^«ffi»ffi*r«tca ix . in 

[0121] act. *fHH(cJ:««^6fflv^10B 

50 afls<o^ffl»t j; a Mti®&w<?)mimi l z'o\ ^xmw 
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[0122] xmimizmwfiifmammsii, m5& 



^X . *SMHfc 4 **fl5MSI#ffi(= J: 0 ^9x3HStc« 
tt&gf5l#.XiK£ tf(t*&S£f7V\ «*<O«J!0|fc J: 0 
S«*iB^JIKittft:o V ^-CfFfiB Srfr? fc . ff iiffl K ffl H 

it#7X|i, OA- 2. ®Siiif<7)#7X£EEO*fc*<7)« 

8*3(4. WTOJTCib-ofc. 
[ 0 1 2 4 1 H 1 1 14. #5*«8W>8lBli«BfcJ: 

OU-CfWILJtfe^tOV^t^LJt. 2 0kHztfDJH 

ffil/O**. 01 l*»fetj»4J:-5t, **Wt=J:4 1 
3. 5 6MHz5rfflV>^a**'Xjfcm5aiIi±. 2 0kH 

a. 

[0125] ti?>x\ *nitwc*joT, asi*fflv* 
««Hfioi«h.tt<ois«fj4Sft-ca<s siw^ttw-fs 

2 Viz 5 WXhfrfr i tz . * i -CBJIKOiBRfcitf 4 £ 

<B*8H1/ (B*aUH-«*S*) ) x 1 0 0% 
i£«U «ii!ttlSI3 0fMc4H««M»fcokvcate 
*&3Mb3-£WBLT»fc8ft. HI 2fciS*Wc, S 
£*9 9%VXt&X/2 0XirFCfcVvtli»ftttOi»* 

[ 0 1 26 3 ffifittO«d. »o*><0BH* t #X.^#Li 
ff-St L T V > h Z b frt, . SftSfflCtt* L T n S 

•& . n H29oo*£*<£jft l-c s i t 
[ o 1 2 7 ] 01 3(4. %immm®mmmmx' 

£otzltzhcnx\ &\Uttms:Z<nm%&frhW$.V 
IV M 7 8 2 IZ X n X ti'XWi 2 3 1M « LT & h . £ 
fc. /l>f:r8 2<0lSg*l*lWfflfc«±, SUtHffi2ai;3l 
2S^2bi:3!) 1 i2iSLTJ>0. iflfeO«ffiBlT7 , 9X 

(4. tf^Al^tflSttl/Cfc^T* IQB ( 2 ) 
epteiSUfcidte. #X»A*84lHi-L'CiWWi#X 
86*^SB»2 3Ktttt'C**J:'3(cU-C**. 
»7Hifefi»|fcJ:l»7-7Xv<7)^(i. ftlHWfelSnK 
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[0 1 28] 01 4 14. msm&Miml-tzi><r>X'hi 

x. wmft<ortvtmm<r>7yx-?4Li&.3mx'h 

2 3 SrffM L T 1**^4" TlfcOiSm 9 2 #1215 t-T ft 
4. t$lft9 2(7)-SSW4. /fxmXV94ifi 

m. LX h o t, #Xg[& 2 3 CiMffltfX 8 6 S-^A 

7 l- * j/7>y 7tc b'frt, h 7 7 Xlffltfi 9 6 * { 
10 ffl&lXhl. 1(7)75X7^19 611 

ic(4. m<wm®ft8tf7-v? i oo^f^ieauc 

[0129] ,1(7) J; o C«j«LfcSI8|liS«K:i3V^'C 
(4. ffi®fo 9 2 c7)JtT(iffiS Lfctfi2a, 2 b l^tcS 

ZLX. 77X~?n¥b$Hzm^£.i$.ZtLt: 
fSttSSrr 7X7ft|&f9 6 LTMS^< -y 9 8 

^At-ctt©ai*8(c.BSfltL. -acuaoaaaa* 

[ o 1 3 o ] 01 5(4. m9mm\cr>mmmt®imx' 
h->x, xv+yfK&zmuzmmm&wmnhcri 

Xhh. Zco77X-?<kj$mUl 0 2li. --ficnmWk 

i Q4tfa%mzWfSLhxh'>x\ mm® 1 o 6^^ 

# 1 0 4 t «lfi«^ 1 0 6 fc (i. *#^f6]fcffiW#fJt" 
ZZZoizLXhl. 

[0131] ymw- 1 o 4<o±»fci± % is/si&iffi i o 

«H*8*«EjlS*ii«RWK«ftl 1 2* { IS(tTJ> 
0 . <r<7)!#t# 1 1 2 twm- 1 0 4 tT^'Xgg8§2 3 
aWBlSS^*. -<7)4 ■pK««L,fe»9*ttWfc*JV^ 

(4. wmws*w&imizmzbifx%btz&>, m 
3$^x y f - yy% z<r)%m$m*fi ozb #xt< h . 

[0 132] 016(4. $feCffi<0SHtffl«:StJfet>O 
T*6. 01 6£*^-C. r^Xvi^ai 14(4. 
*"XCT2 3*>*±t«t^l*l 16.11 8lz£iX& 
^LTft4. r5Xv4*»Bl 14(4. iSiS^ 
40 ^fiil20ttgltS'^122i:A<!^m*l 1 6. 1 18 

1 6<0±gP(C(4. »JSjS««I1 2 0 fc«-jT*^- 1 2 
4*qR0WtT**. i<0*A-i 2 4<0rtffitW«tt 
€8i 1 2 0 h£7)SggiL(±. 1 2 0, 1 2 2 HOB 
^ (Scm^-v-yT) dJ:0A^< LTftS. i/i. 

^J^(fB7 7«Mx*>mU^5. 
[0 133] ;<7)4-3(c«L/-c^i:(c4 , 3. ftJQttlR 
ffil 2 0K*ffltt«ESrER!lirt4CtKj:*»ffiJW* 
50 (Bi-ftCfc^T**. -t^*.. 'WVA.tfxZb'n 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

ST BLACK BORDERS 

£flMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

■f FADED TEXT OR DRAWING 

^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

^^SKEWED/SLANTED IMAGES 

ja'COLOR OR BLACK AND WHITE PHOTOGRAPHS 
EJGRAY SCALE DOCUMENTS 
ETlINES OR MARKS ON ORIGINAL DOCUMENT 
efREFERENCE(S) OR EXHIBITS) SUBMITTED ARE POOR QUALITY 
f/foTHER: . . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



